Introduction
Retaining an adequate and qualified workforce is a prerequisite for a well-functioning organization, but is sometimes difficult to realize when conditions, such as a good economic situation, a tight labour market and an ageing workforce, tend to increase the turnover of the workforce. It can be hypothesized that job satisfaction could function as a buffer against conditions favouring a high turnover, because a small but significant relationship exists between a low level of job satisfaction and turnover [1, 2] . Moreover, job satisfaction could also buffer against other negative influences in the workplace, such as occupational stress. For these reasons, attention paid to job satisfaction of employees may prevent staff shortages in the future and may even cut costs.
Job satisfaction research has been carried out for >40 years [3] [4] [5] and several types of instruments-for example, global or multidimensional instruments, multior single-item instruments, instruments designed for jobs in general or for a specific workforce-have been developed [6] [7] [8] . However, there is no overview of the different job satisfaction instruments in which the adequacy of their psychometric characteristics has been assessed. This study examines reliability and validity of job satisfaction instruments.
The conceptual foundation of job satisfaction, its content validity, is another aspect that has received little attention in the literature on job satisfaction instruments. Job satisfaction can be interpreted in different ways. While some researchers have theorized about more-or-less specific work factors relevant to job satisfaction [3, 9, 10] , there is no 'gold standard' that indicates which job aspects should be taken into account when job satisfaction is measured. In this study, criteria were established to examine the conceptual foundation of job satisfaction. Instruments that have adequate reliability and construct validity were assessed for their completeness with respect to work factors that contribute to job satisfaction.
The 'responsiveness' of an instrument to changes is part of its (discriminant) validity [11] . The term 'responsiveness' was originally used in health research and little attention has been paid to this issue in the field of industrial and organizational psychology. Marx et al. [12] define responsiveness as the performance of an instrument over time. According to Leong and Vaux [13] , job satisfaction instruments are often used in intervention studies and for evaluative purposes. One example in the health care sector is when new management models and their effect on job satisfaction is examined [14] [15] [16] . These instruments need to be sensitive enough to measure changes in behaviour. In this study, studies were selected that investigated the responsiveness of job satisfaction instruments.
In summary, the aim of this study is to review the psychometric quality, especially the internal consistency (Cronbach's alpha), the test-retest reliability (Pearson correlation) and the construct validity of existing job satisfaction instruments and determine which of them provide evidence of responsiveness. The aim results in the following questions. 
Method

Search strategy
A systematic review was conducted in order to collect studies about job satisfaction instruments. Studies have been collected through different searches in the PsycInfo and Medline databases. Additional studies were identified by means of the snowball search technique, i.e. going through the references of studies already found. The search terms used were: 'job satisfaction' (in the title) and 'instruments' (in the title or the abstract). By limiting the search term 'job satisfaction' to the title, studies were restricted to those that mainly focus on the job satisfaction issue.
The search terms were elaborated by combining synonyms and similar words. For example, the word 'job satisfaction' was formed by combining 'job (dis)satisfaction or work (dis)satisfaction or employee (dis)satisfaction or quality of work life or well-being at work'. All synonyms and similar words were connected with the conjunction 'or'. The search terms and their operationalization are listed in Table 1 .
General inclusion criteria
To restrict the number of studies, general inclusion criteria were set. The inclusion criteria used were publication between 1988 and 2001, peer-reviewed and written in English or Dutch. Because job satisfaction is a time-sensitive subject, the choice was made to time-frame the search to 14 years. In addition, the abstract of an article had to be present in the databases. Articles from dissertation journals were not included. Studies published before 1988 were only allowed if they were added through the snowball technique. Next, assessment was made of the quality of job satisfaction instruments that were described in the articles.
Psychometric quality aspects
The instruments found with the search were assessed on their psychometric characteristics. The reliability of the instruments was assessed by means of the internal consistency (Cronbach's alpha) and the test-retest coefficient (Pearson correlation). The validity of the instruments was assessed by means of the convergent, the discriminant and the content validity. If the convergent validity was not mentioned, other validity measures were searched for. Validity data relating to bivariate interinstrument correlations are described. When instruments showed adequate reliability and construct validity, their responsiveness and content validity were examined. As a minimum, an adequate instrument should meet criteria for internal consistency and convergent validity. The other above-mentioned criteria are additional and will bolster the quality of the instrument.
Reliability criteria
Internal consistency and test-retest
The reliability of the instruments was assessed by means of the internal consistency and the test-retest coefficient. An instrument with an internal consistency coefficient of 0.80 (scale total) or higher was considered adequate. If the scale total was not reported, the ranges of the sub-scales of the instrument were taken into account. The scale range coefficient had to be at least 0.80. Following Lloyd et al. [17] , this is accepted as a reasonable reliability. The test-retest coefficient had to be 0.70 or higher, or in the absence of the total score, the test-retest range had to be 0.70 or higher [17] .
Validity criteria
Convergent validity
The convergent validity of an instrument is the degree of similarity between the scores of that instrument and those of another instrument that is supposed to measure the same concept [17, 18] . Therefore, a moderate to high correlation should be expected between both instruments. In this study, the criterion for the convergent validity was considered as acceptable at 0.50 or higher, or a sub-scale correlation range of at least 0.50.
Discriminant validity
The discriminant validity is defined as the extent to which the score of a job satisfaction instrument differs from that of an instrument that measures a related, but different concept. Three distinct features of discriminant validity [11] were examined. First, the ability to distinguish between an instrument that is related, but measures a different concept. Criteria for an adequate degree of discriminant validity were determined at a correlation of 0.50 or less. If no data about this relationship were reported, the mutual distinctiveness of the sub-scales was examined (correlation coefficient of, at most, 50). If instruments met the reliability and construct validity criteria, then their responsiveness was investigated. This condition was set because an instrument first has to show stability over time, before its responsiveness can be examined in a valid way. Studies were assessed for evidence that the instruments could measure changes in job satisfaction scores after interventions. If differences in job satisfaction scores were shown after an intervention took place, the instrument used was considered responsive.
Content validity
The term 'content validity' refers to the extent to which an instrument covers the whole concept [18] . The content validity was assessed by examining the fit between relevant work factors retrieved from the literature search, with work factors included in the multidimensional instruments under assessment. Two literature searches were developed to examine the content validity of the instruments. One search generated work factors described in job satisfaction theories and the second search generated work factors described in meta-analyses and reviews only.
First, the literature was searched for studies that explain the theoretical foundation of the job satisfaction concept, for which the following search terms were used: 'job satisfaction' (in the title) and 'theory' (in title or abstract). The studies found reported the following theories that are assumed to explain job satisfaction: the job characteristic model [9] ; the two-factor theory [10] ; the value theory [3] ; the discrepancy theory [19] ; the social information processing theory [20] ; and the situational occurrence theory [5] . Only the job characteristic model of Hackman and Oldham [9] explicitly describes five work factors relevant to job satisfaction: variety in skills; task identification; task meaningfulness; autonomy; and feedback.
Secondly, the content validity was established by searching for studies that identified work factors that are relevant in relation to job satisfaction. The search terms used were 'job satisfaction' (in the title) and 'factors' (in title or abstract). The resulting meta-analyses and reviews were studied to find related work factors that might form the basis of the job satisfaction concept [2, 3, [21] [22] [23] [24] [25] [26] . The factors found in these studies were expected to be included in the instrument. The work factors were strictly used to judge the content validity. The work factors were categorized in 11 related domains. These domains were: work content (variety in skills, complexity of a job, or the challenge in a job, role ambiguity, routine); autonomy (individual responsibility for work, control over job decisions); growth/development (personal growth and development, training, or education); financial rewards (salary, fringe benefits, or employee benefits); promotion (possibility of career advancement, or job level); supervision (support of supervisor, recognition of supervisor, or being treated with fairness); communication (counselling opportunities, feedback); co-workers (professional relations with co-workers, or adequacy of co-workers); meaningfulness; workload (time pressure subjectively perceived, tedium, social problems, interpersonal conflict, or stress); and work demands (involuntarily doing extra work or procedures, structural complexity, insecurity of work situation, or emotional commitment).
These 11 categorized work factors were considered to represent the content of job satisfaction. The content validity was estimated as 'adequate' under the assumption that the greater the number of aforementioned work factors, the more this instrument would measure the concept of job satisfaction. If more than three work factors were not included in the instrument, the content validity of the instrument was considered unsatisfactory. Because the work factors are not supposed to be interrelated, no weighting score was used. The studies that were used as sources to collect work factors contained both heterogeneous and specific samples.
The quality criteria are summarized in Table 2 .
Results
Instruments
Thirty-five relevant studies were found, eight of which were found with the snowball search technique. Twentynine instruments were described. Table 3 gives an overview of the instruments and Table 4 summarizes the criteria for the content validity. The instruments could be divided into three categories: multidimensional instruments for jobs in general; multidimensional instruments for specific jobs; and global multi-item job satisfaction instruments.
The following instruments met the quality criteria for reliability and validity: 'the Job in General Scale' (JIG) [11] ; 'the Andrew and Withey Job Satisfaction Questionnaire' [27] ; 'the Job Satisfaction Survey' (JSS) [4] ; 'the Emergency Physician Job Satisfaction Instrument' (EPJS) [28] ; 'the McCloskey/Mueller Satisfaction Scale (MMSS)' [29] ; 'the Measure of Job Satisfaction' (MJS) [30] ; and 'the Nurse Satisfaction Scale' (NSS) [31] . These instruments are described more extensively below.
The Job in General Scale
The JIG is a global job satisfaction instrument [11] and is part of the Job Descriptive Index (JDI) [32] . The JIG has 18 items. The response scaling is a three-response choice: a person agrees (yes), a person is not sure (?), or a person does not agree (no). Reliability and construct validity are indicated in Table 3 . Concerning the responsiveness of the JIG, Ironson et al. [11] have compared the response of the JIG with the response of a multidimensional scale, the JDI [32] after an intervention. There were minor, non-significant differences between two measure times.
Andrew and Withey Job Satisfaction Questionnaire
This is a unidimensional questionnaire that measures global job satisfaction [27] . It has five items. Responses are given on a seven-point Likert scale ranging from delighted (1) to terrible (7) . With regard to reliability and construct validity, the internal consistency satisfied our quality criteria. The test-retest coefficient was not reported.
Job Satisfaction Survey
The JSS is a multidimensional instrument that was originally developed for the social service sector. However, Spector [4] argues that it can be used for other sectors as well. The response format is a six-point Likert scale, ranging from 'disagree very much' (1) to 'agree very much' (6). Reliability and construct validity: the time interval between the test and retest was 18 months. The stability of some sub-scales was moderate. The convergent validity was established with the multi-trait multimethod and the JDI [32] was used as validity instrument. Spector [4] did not mention the total convergent validity score, but only the correlations between the sub-scales of the two instruments. The discriminant validity among the sub-scales was moderate to low. There was no evidence of responsiveness to change. Content validity: to test the content validity, the degree of inclusion of work factors in the selected instruments was examined. Table 4 shows an overview. The JSS includes nine sub-scales: salary, promotion, supervision, fringe benefits, contingent rewards, operating procedures, co-workers, work and communication. Some of the items categorized as 'operating procedures' refer to workload, for example the items 'I have too much paperwork' and 'I have too much to do at work'. The sub-scales and the items independently cover 9 out of the 11 standard work factors.
Emergency Physician Job Satisfaction Scale
The EPJS [28] is a multidimensional instrument designed for physicians working at an emergency department. The questionnaire has 79 items, including a global job satisfaction scale with 11 items. The response format is a seven-point Likert scale, ranging from 'strongly disagree (-3) to 'strongly agree (3) 
McCloskey/Mueller Satisfaction Scale
The MMSS [29] is a multidimensional questionnaire designed for hospital staff nurses. There are 31 items; the response format is a five-point Likert scale ranging from 'very dissatisfied' (1) to 'very satisfied' (5). Reliability and construct validity: two studies described the MMSS; the internal consistency was 0.89 in Mueller and McCloskey [29] and 0.90 in Misener et al. [33] . Both studies showed adequate internal consistency coefficients. The test-retest reliability for the sub-scales described in Mueller and McCloskey [29] ranged from 0.08 to 0.64. However, data were not described after removal of the two items with the lowest coefficients, so the final test-retest coefficient is not known. The construct validity was indicated with a criterion validity coefficient. To test this type of validity, the authors correlated the instrument with the Job Diagnostic Survey [6] . They did not give information about the responsiveness of the instrument to measure changes over time. Content validity: the MMSS measures eight work factors: extrinsic rewards (salary, vacation); scheduling satisfaction (e.g. flexible work hours); family/work balance; co-workers; interaction; professional opportunities (e.g. write and publish, participate in research); praise/recognition; and control/responsibility.
Measure of Job Satisfaction
The MJS [30] is a multidimensional instrument designed for use in the community nurse sector. It has 38 items. The stem question is 'how satisfied are you with this aspect of your job?' Respondents are asked to rate their degree of job satisfaction on a five-point Likert scale, ranging from 'very satisfied' to 'very dissatisfied', including a neutral response choice. Reliability and construct validity: the time interval used to assess the test-retest reliability was 2 weeks, and the sample size was 37 persons. For validation, Traynor and Wade [30] correlated the instrument with a Price Waterhouse instrument, an instrument that covers work factors such as work volume, working relations, career development, etc. To demonstrate the construct validity, the authors gave information on its concurrent validity. This type of validity is closely related to convergent validity. In demonstration of the discriminant validity, the definition was different from that used in this study. Content validity: the MJS measures five work factors: personnel satisfaction; workload; professional support; salary; and prospects and training. Within the sub-scale of personnel satisfaction, items are included that refer to variation, challenge and satisfaction. All the 11 standard work factors are represented in the instrument.
The Nurse Satisfaction Scale
The NSS was developed by Ng [31] to measure job satisfaction among nurses. The questionnaire is multidimensional and has 24 items. The response format is a seven-point Likert scale, ranging from 'strongly agree' (1) to 'strongly disagree' (7). Reliability and construct validity: the test-retest reliability was measured over 5 months. To test the construct validity, Ng [31] compared the instrument with an Organizational Commitment Scale. The construct validity was demonstrated by means of cross-validity. Although the NSS was considered to be a valid evaluation tool for intervention studies, there are no research data that support this assumption. Content validity: the NSS includes seven work factors: administration (support nurses, care about nurses, consult with nurses and nursing goals of administration); co-workers; career; patient care; relation with supervisor; nursing education; and communication. Nine aspects of the 11 standard work factors were met, although autonomy and work content were measured minimally. The other 22 instruments [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] that are listed in Table 3 did not meet the aforementioned quality criteria.
Discussion
Psychometric quality characteristics
Seven job satisfaction instruments had adequate reliability and construct validity. Surprisingly, the JDI (Smith in [13] ) did not meet the quality criteria, although it is the most frequently used job satisfaction instrument in organizational science [13, 52] .
The search yielded few studies providing information about the ability of the instruments to monitor changes in job satisfaction after an intervention. The JIG [11] was the only instrument to provide information on responsiveness. Ironson et al. [11] concluded that global instruments respond to treatments differently than multidimensional instruments. Global instruments are less suitable for detecting high and low areas of job satisfaction. If a global instrument is used with the aim of measuring a change in job satisfaction, Wanous et al. [53] suggest that a single-item instrument should be used rather than a multi-item instrument, because the differences in individual scores are ignored in the total mean score of a multi-item instrument.
It is relevant to both organizations and employees that attention is being paid to the assessment of job satisfaction. If job satisfaction is low in an organization, interventions can be implemented that may improve the quality of the employee's work life. In this way, negative influences in the workplace, such as turnover and healthrelated problems (for example, occupational stress), can [3] reported that job satisfaction was negatively associated with mortality due to heart disease and fatigue. He suggested that longevity is positively associated with job satisfaction. The MJS [30] had the most extensive coverage of content validity. However, two work factors, 'autonomy' and 'growth/development', were covered minimally by this instrument. An advantage of this scale is the response format, in which employees are explicitly asked to rate job satisfaction. This format, which aids content validity, is not used in most job satisfaction instruments. Elizur [54] argues that there is almost no difference in item load between instruments developed to measure work characteristics and those developed to measure job satisfaction. He considered that the response scale should ask for the degree of satisfaction with a certain work factor, or the importance of it. The EPJS [28] had the lowest content validity. This may be because the instrument was developed specifically for physicians of an emergency department, who might give priority to work aspects other than the standard work factors described in this study.
While growth/development was a work factor identified in the meta-analyses and reviews, it was included in only two of the five multidimensional instruments. Personal growth and development through work and the possibility of participating in training sessions may be perceived as something employees and organizations place more value on nowadays than previously. This work factor should be included in modern job satisfaction instruments. Another work factor that is marginally taken into account in the selected multidimensional instruments is the 'meaningfulness' of a job. Hackman and Oldham [9] considered this factor an important component and described the relationship to job satisfaction in their Job Characteristic Model.
In this study, the balance between work and private life was not found to be an explicit work factor related to job satisfaction. In a society where both men and woman participate in the labour market, an imbalance between work and private life may hinder job satisfaction. Loscocco and Roschelle [24] showed a positive relationship between job satisfaction and general satisfaction. We consider the work and private life factor to be covered adequately in the MMSS and in the EPJS. More research is needed to support the suggestion that the balance between work and private life is part of job satisfaction.
Study limitations
A first difficulty was that some studies did not demonstrate all the psychometric characteristics needed to assess the instrument. Secondly, the quality criterion for the test-retest coefficient was difficult to determine, because the time interval between the two measurements differed in the various studies. Thirdly, some researchers measured different types of validity, such as convergent, criterion and concurrent validity, under the term construct validity. However, because these types of construct validity are closely related, if the convergent validity was not measured, the reported criterion or concurrent validity was taken into account. A fourth difficulty was the different interpretation researchers gave to the same work factor described in meta-analyses and reviews. For example, it is possible that the factor 'communication' in one review indicates the contact an employee has with his or her co-workers, while it is used in another review with a slightly different meaning, such as instrumental communication, or the contact one has with one's supervisor. This limitation was partly eliminated by categorizing the work factors that were closely related.
With these limitations in mind, this study delivered a contribution to transparency in the variety of job satisfaction instruments and has shown a comparative overview of their psychometric characteristics. To achieve this aim, we chose to use a systematic method. In this way, the study is replicable and new relevant studies can easily be added.
Conclusion
It can be concluded that while many different job satisfaction instruments exist, only a few meet several criteria for a high level of reliability and construct validity. Among the seven instruments that did meet the psychometric quality criteria, the MJS included most of the work factors that were considered necessary for good content validity. No instruments were found to measure responsiveness and thus we could not confirm the responsiveness of job satisfaction instruments when used as evaluative tools.
